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Introduction
All instruments and supplies used in surgery must be sterile.
There are numerous small surgical instruments that are not
frequently used, but which need to be frequently re-sterilized
as scheduled by surgical department regulations. The purpose
of this practice is to guarantee that each item is sterile at the
time its package is opened in the operating theatre. Although
the so-called shelf-life for sterility of surgical instruments is an
everyday routine for any hospital, the recommendation of
such a shelf-life is not based on any scientific evidence. In fact,
different hospitals usually have different regulations regard-
ing this issue, according to different recommendations in the
literature.1-4 This type of recommendation has been chal-
lenged recently,5 and current recommendations suggest using
Long-term Storage of Small Surgical Instruments in
Autoclaved Packages
an event-related rather than a fixed shelf-life.6 Even so, many,
if not most, hospitals continue to rely on older recommenda-
tions when establishing a shelf-life policy. In our institution,
sterile items are packed in double-wrapped linen and are
considered safe when they are used within 2 weeks. Stored
items must be re-sterilized every 2 weeks. Resources are being
wasted if such re-sterilization of surgical packages is, in fact,
unnecessary.
Our group recently reported an experimental study
demonstrating the safety of storing small surgical instru-
ments, wrapped in double-layered linen sterilized by
standard autoclaving, for 52 weeks.7 In order to reconfirm
and extend the period of observation, we undertook a second
study to look at the safety of such packaging for up to 96
weeks.
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BACKGROUND: In most operating theatres, unused sterile instruments must be re-sterilized according to
preset protocols. Protocols differ among institutions and are not based on strong scientific evidence.
OBJECTIVE: To determine and compare the duration of sterility of small instruments packaged in double-
layered linen versus plastic-paper envelopes after autoclaving.
MATERIALS AND METHODS: Two groups of orthopaedic screws were simultaneously sterilized by auto-
claving. In Group 1, each screw was packaged in a double-wrapped linen pack. The screws in Group 2 were
individually packaged in an inner wrap of paper and an outer plastic-paper envelope that is commercially
available. Unwrapped screws in Group 3 served as controls. During the first 48 weeks, five packages were
randomly taken from each group, and from 48 weeks to 96 weeks, 20 packages were taken at random and sent
for microbial culture. Five screws from Group 3 were also randomly picked with each sample.
RESULTS: Up to 96 weeks, no organisms were cultured from any sample from Groups 1 and 2. Almost all
samples from Group 3 grew several species of bacteria.
CONCLUSION: For small metal instruments, autoclaved packages in double-wrapped linen or double-wrapped
plastic-paper combinations can be stored safely for at least 96 weeks. [Asian J Surg 2003;26(4):202–4]
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Materials and methods
The study spanned a 96-week period from 3 May 1999 to 5
March 2001. Non-sterile orthopaedic screws were used to
represent small surgical instruments; 360 screws were divided
into three groups. Group 1 consisted of 150 screws, each of
which was packaged in double linen wrappings with a single-
layered inner wrap and a double-layered outer wrap. In Group
2, each of the 150 screws was packaged in an inner white paper
wrap before being put into a plastic-paper envelope pouch that
was then completely heat-sealed. Group 3, consisting of 60
unwrapped screws, served as controls to test the efficiency of
the microbial culture system.
The sizes of Group 1 and Group 2 were set by using a
formula for the desired statistical power (0.90), medium effect
sizes (f = 0.40), and a significance level of 0.05. A sample size of
131 in each group was deemed to be sufficient.8
The material for the linen wrapper had a thread count of
140, was dyed green, and was laundered and ironed before use.
The plastic-paper envelopes used are commercially available
(SMS View Pack®, Lawson Mardon Medical Products, Moresby
Parks, Cumbria, UK), with one side made of transparent plas-
tic and the other of white Kraft paper. Each wrapper was
7.5 cm wide and 15 cm long. All samples were sterilized by
autoclave in the same manner as our routine sterilization of
surgical instruments, using a Getinge autoclave (Model GE
6612, Getinge AB, Getinge, Sweden) with a pressure of 2.15 bar
at 135°C for 5 minutes. All the screws were then placed in a box
on an open shelf in the operating room, about 30 cm above the
floor. The storage area was in a clean operating room that was
used for most of the operations in general surgery. No mois-
ture or excessive dust was allowed in this room, especially
around the shelf. Samples in Group 3 were stored unwrapped
in the same environment.
Packages from Groups 1 and 2 were sampled at random for
microbial culture according to the following protocol. At
intervals of 8 weeks during the first 48 weeks, five packages
each were taken from Groups 1 and 2. After the 48th week,
20 packages each were taken from Groups 1 and 2 at intervals
of 8 weeks until all 150 packages in each group were used. The
whole study thus took 96 weeks, or 12 culture sessions. All
packages were opened in the operating room using strict
aseptic precautions and the screw in each package was trans-
ferred into a test tube containing 10 mL of thioglycolate broth.
Together with each sample chosen from Groups 1 and 2, five
screws were randomly chosen from Group 3, so that the total
number of screws taken from Group 3 was 60.
All specimens were sent to the microbiology department
where they were incubated at 37°C. The specimens were checked
daily for microbial growth, and whenever signs of such growth
were observed, the broth was subcultured in blood agar and
stained for any bacteria or fungi. Tubes of thioglycolate broth
that did not show signs of growth after 5 days were used for
subculture and staining before being discarded. Although it
was not possible to quantify bacterial growth using this method,
it indicated whether the growth was heavy or not.
Results
None of the specimens in Groups 1 and 2 showed any micro-
bial growth by 96 weeks. All but two of the specimens in Group
3 (control) showed heavy bacterial growth (Table). The two
samples in the control group that did not grow any bacteria
were from the first culture sample.
Discussion
The findings of this study confirmed our previous report that
packaging small surgical instruments in double-layered linen
wrap was safe in terms of sterility for at least 12 months if the
storage conditions were good.7 In that series, we made the
interval of culture very short during the first 20 weeks and the
study spanned only a 52-week period. This current study was
a continuation of that study, so we did not need to culture
specimens as often and as extensively during the first year of
storage. We concentrated our attention on the second year.
Hence, only five packages were picked from each group every
8 weeks during the first year. After that, we picked 20 packages
from each group for another 48 weeks.
The two specimens in the control group that showed no
growth were cultured from the first sample, taken 8 weeks
Table. Type and number of micro-organisms isolated from
samples in Group 3 (control)*
Organism Number of specimens isolated
Bacillus cereus 37
Bacillus species 9
Staphylococci coagulase negative 9
Enterobacter cloacae 4
Micrococcus species 3
Clostridium perfringens 1
No growth 2
*Five packages yielded more than one species.
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study as well as our previous study,7 it should be safe to adopt
the policy, at least in our hospital, that autoclaved packages
wrapped in either double-layered linen or plastic-paper enve-
lopes can be stored for up to 96 weeks if there is no defect in the
packages before being opened and if the storage conditions are
ideal. However, we have not yet adopted this into our practice
policy, and are waiting until more extensive trials are carried
out.
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after sterilization. Although they were left unwrapped on the
shelf for this time, they were not moved at all during that
period and, thus, the possibility of contamination is low. After
this sample, all controls showed heavy bacterial growth, both
aerobic and anaerobic bacteria (the thioglycolate broth used in
this study permits growth of both aerobic and anaerobic
bacteria). Thus, autoclaved instruments must be wrapped
with proper material in order to keep their sterility.
In most textbooks and literature on surgical nursing, it is
usually stated that double-wrapped linen packaging is only
sterile for about 3 to 7 weeks.1,4 This is in contrast with the
findings of the present study. In some studies, samples were
transferred from the storage institution to the laboratory of
another institution,1,9,10 which may have contributed to the
different outcome. Our findings agreed with those of Dyer et
al that instruments with this type of packaging can be stored
for much longer.2
There was no difference between the linen wrapping and
the plastic-paper combination, at least during the period of
our study. This comparison might be important for frequently
opened packages since the price of linen, which is reusable, is
much less than that of disposable plastic-paper wraps. However,
for instruments that are not frequently used, the difference in
expense becomes less important and either of these two meth-
ods could be used without compromising safety.
It is noteworthy that the instruments mentioned in this
study were small metal instruments. These items are fre-
quently kept for a long time without being used. The findings
here do not apply to instrument sets that include many items
as well as swabs or gauzes. Also, storage conditions must be
ideal: dry, clean, and devoid of dust movement. In order to
maintain these conditions, the packages might be kept in
plastic bags that protect them from exposure to moisture and
dust. A closed cabinet might also work well in this regard,
although we did not use any of these precautions in our
experiments. We kept the packages in a box stored on an open
shelf in the operating suite used for general surgical procedures.
Even in the operating theatre, where both clean and dirty cases
underwent surgery, the packages could be kept sterile for at
least 96 weeks. The finding that some specimens in the control
group grew Clostridium spp indicated that the theatre itself
was quite heavily contaminated. From the findings of this
